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Description

HY7700 is a PWM high-efficiency LED
driver controller IC. It allows efficient
operation of High Brightness (HB) LED(s)
from voltage sources ranging from 9VDC up
to 450VDC. HY7700 controls an external
MOSFET at variable switching frequency up
to 300 kHz. The constant off-time can be
programmed using a single resistor. The LED
string is driven at constant current rather than
constant voltage, thus providing constant
light output and enhanced reliability. The
output current can be programmed between
a few milliamps and up to more than 1.0A

Typical Applications Cir

High Brightness LED Driver

Features

>90% efficiency.

9V to 450V input Range.
Constant Current LED driver.
More than 1.0A output applications.
PWM Low-Frequency Dimming via
Enable pin.

B Input Voltage Surge ratings up

to 450V.
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Marking Information & Pin Configuration

’I‘ ’I‘ ’1‘ ’1‘ A : Assembly Location
YY : Year
WW : Weekly
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Pin Definition

PIN PIN
NUMBER SYMBOL

1 VIN o wpr'eﬁ}bpu)\ \ O\
9 tput ur ent\§/t3|nput Connect a resistor from CS to GND
/{\ ED bias current. liep = 0.25 / RSE

3 4 ’\\Gl\u)) G\(o\md/
( ( \ \bR‘(\/ \’6utput gate driver for an external N-Channel MOSFET.
5 \ \ ) ) Enable pin, high active with dimming function.

PIN DESCRIPTION

\ / VDD Internal regulator output which must connect a low ESR
bypass capacitor to ground.
7 LD Current sense threshold setting.
When a resistor connects between RT and GND, HY7700
operates in constant frequency mode. When a resistor
connects between RT and DRV, HY7700 operates in
constant off-time mode.
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Block Diagram

VIN Regulator » 75y
Oscillator RT
VDD
N\ S SET Q
250mV ., >
R CLR §

LD =

EN I

ABSOLUTE MAXIMUW@% \O(\g\)

RATING ’ VALUE UNIT

VIN to GND (ﬂ \]\ \ V// -0.5 to 450 '
CS, ‘5 (El\ Bf\v g\) -0.5 to (VDD+0.3) '
VDD\ @ )\) 12 Y

JunctloMerature Range -40 to 150 T
Storage Temperature Range -65 to 150 T
Thermal Impedance: SOP-8 128 ‘C/W
Continuous Power Dissipation TA =+25°C : SOP-8 830 mwW
ESD Protection HBM 2000 Vv
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ELECTRICAL CHARACTERISTICS

(TA = 25°C, UNLESS OTHERWISE SPECIFIED)

PARAMETER SYMBOL CONDITION MIN TYP MAX  UNIT

Input DC supply

i [ 4 \"
voltage range Vinbc DC input voltage 9 50

Shut-Down mode

Vop Pin EN to GND,VIN=9V 0.5 1.0 mA
supply current

Internally regulated VDD | VIN=9-450V,Ipp=0, PNDRVopen | 7.0 | 7.5 8.

0
voltage P
Maximal pin Voo voltage VDDmax When an external voltage applied to pin ‘ 5 Vv
VDD .

VDD ilable f e e >
current aval gbe or IDD(ext) VIN = 9 — 450V 1.0 >.mA
external circuit )i’ N\

o W A v v
s \
VDD under-voltage lockout UVLO VIN rising )6 45 7 xﬁ‘é Vv
threshold /\ D Za\
\ =
VDD under voltage lockout UVLO VIN falli / /LOO Vv
hysteresis A aling A (\ /\ "
/ 1.0 v

Pin EN input low voltage VEN(lo) VIN = g/v ( \ \/ &\
ra
N
Pin EN input high voltage VE/()\ / \éwfg\%\/ \ \) 24 v

N
Pin EN pull-down reS|St/mae/ _\\\ \ WS\) 50 100 | 150  KQ
Current se '\ \,) i\ \ Mmcm +85C 225 = 250 | 275 | mvV

thres d/olt\age

DRV hngou}Qut \X)Itaéf\ \ Bﬁ)hu IOUT = -10 mA VDD- VDD v

0.3
DRV low oltput voI ge VDRV(lo) | 10UT=10mA 0 0.3 \'
. RT = 1.00 MQ2 20 25 30
Oscillator Frequency fosc RT = 223 KO 80 100 120 KHz
Linear Dimming pin VLD | @TA < 85C,VIN=12V 0 250 | mv
voltage range
Current sense TBLANK | VCS =0.55 Vip, Vio = Voo 150 | 215 | 280 @ nS
blanking interval
Delay from CS trip VIN =12V, VLD = 0.15, VCS =0 to
to DRV lo tDELAY 0.22V after TBLANK 300 nS
DRV output rise time tRISE Cprv = 500pF, 10% to 90% Vprv 30 50 nS
DRV output fall time tFALL Corv = 500pF, 90% to 10% Vprv 30 50 nS
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APPLICATION INFORMATION

The HY7700 is optimized to drive buck LED drivers using open-loop peak current mode control.
This method of control enables fairly accurate LED current control without the need for high side
current sensing or the design of any closed loop controllers. The IC uses very few external components
and enables both Linear and PWM dimming of the LED current.

A resistor connected to the RT pin programs the off-time of operation (or the frequency). The
oscillator produces pulses at regular intervals. These pulses set the SR flip-flop in the HY7700 which

causes the gate driver to turn on. The same pulses also start the blanking timer which inhibits-tlie reset

voltage rejection miaking the LED current almost insensitive to input voltage variations. But, it leads to

variable frequency operation and the frequency range depends greatly on the input and output voltage
variation HY7700 makes it easy to switch between the two modes of operation by changing one

connection (see oscillator section).

Input Voltage Regulator

The HY7700 can be powered directly from its VIN pin and can work from 9-450 VDC at its VIN pin.
When a voltage is applied at the VIN pin, the HY7700 maintains a constant 7.5V at the VDD pin. This
voltage is used to power the IC and any external resistor dividers needed to control the IC. The VDD pin
must be bypassed by a low ESR capacitor to provide a low impedance path for the high frequency
current of the output gate driver. The HY7700 can also be operated by supplying a voltage at the VDD

pin greater than the internally regulated voltage. This will turn off the internal linear regulator of the IC
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ORISTREAK High Brightness LED Driver
and the HY7700 will operate directly off the voltage supplied at the VDD pin. Please note that this

external voltage at the VDD pin should not exceed 12V.

Although the Vix pin of the HY7700 is rated up to 450V, the actual maximum voltage that can be
applied is limited by the power dissipation in the IC. For example, if an 8-pin SOIC (junction to ambient
thermal resistance Ro_j, = 128 °C/W) HY7700 draws about Iiy = 2mA from the VIN pin, and has a
maximum allow able temperature rise of the junction temperature limited to about AT = 100 °C , the

maximum voltage at the Viy pin would be:
gse=AL 1 _ 100°C 1 _ 55y
I, 128°C/W 2mA

0,j-a

The outputs of the comparators also include a 150-280ns blanking time which prevents spurious

turn-offs of the external MOSFET due to the turn-on spike normally present in peak current mode
control. In rare cases, this internal blanking might not be enough to filter out the turn-on spike. In these
cases, an external RC filter needs to be added between the external sense resistor (RSE ) and the CS pin.
Please note that the comparators are fast (with a typical 80ns response time). Hence these
comparators are more susceptible to be triggered by noise than the comparators of the HY7700. A proper

layout minimizing external inductances will prevent false triggering of these comparators.
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Oscillator

. The oscillator in the HY7700 is controlled by a single resistor connected at the RT pin. The
equation governing the oscillator time period tos is given by:
_ RT(KQ)+22
- 25

If the resistor is connected between RT and GND, HY 7700 operates in a constant frequency mode

t,..(us)

and the above equation determines the time-period. If the resistor is connected between RT and DRYV, the
HY7700 operates in a constant off-time mode and the above equation determines the off-time.
DRY Output

The DRV output of the HY7700 is used to drive an external MOSFET. It is recommended that the
DRV charge of the external MOSFET be less than 25nC for switching frequency < 100KHz and less than
15nC for switching frequency > 100kHz.

Linear Dimming
The Linear Dimming pin is used to control the LED current. The
necessary to use the Linear Dimming pin.

» In some cases, it may not be possible to find the

voltage, inductance value, and forward voltage of the LED and circuit parasites. To get zero LED current,
the EN pin has to be used.
PWM Dimming

PWM Dimming can be achieved by driving the EN pin with a low frequency square wave signal.
When the PWM signal is zero, the gate driver is turned off and when the EN signal if high, the gate
driver is enabled. Since the EN signal does not turn off the other parts of the IC, the response of the
HY7700 to the EN signal is almost instantaneous. The rate of rise and fall of the LED current is thus
determined solely by the rise and fall times of the inductor current. To disable PWM dimming and

enable the HY7700 permanently, connect the EN pin to Vpp.
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Package Outline Dimensions

HHHH
E
E1 E o
1 Gauge Plane
A1T—] b Seau[?ng Plane
| O L
HHEEH i
h =0
B 1 .—J’Eﬁw ) B
| | — A2 , AT Detail 'A'
" 1. ¥ 3 E:U'l ______ |
Le.l b !
D
) /ZV\X | S
SOP-8L >
Dim Min Max
A - ;.
A1l 0.10 0.20
A2 1.30 1.50
A3 0.15 0.25
b 0.3 0.5
D 4.85 4 .95
E 5.80 6.10
E1 3.85 3.95
a 1.27 Typ
h - 0.35
L 0.62 0.82
7] 0= g°
All Dimensions in mm
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ORDERING INFORMATION

HY7700 S8 R
Circuit Type -=
Package Type - i
S8 : SOP-8L 4 O
LA\ PO

ORDERING REMEMBER , OUTPUT VOLTAGE PACKAGE SHIPPING

HY77 N% SOP-8L 2,500 Units/ T & Reel
OOS}Ri\\ \\17 ! nits/ Tape & Ree

{aenl
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